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Abstract: Action sports have been under research spotlight due to increase in research
opportunities and popularity. Though previous work focused on performance and
success metrics, research on mental and emotional aspects, which make up an
important part of the learning experience of action sports is still lacking. By focusing
on climbing and climbers’ learning experiences, we aimed to extract user insights into
learning practices of sportspeople and identify design opportunities to enhance these
practices. Initially we gave climbing lectures to interaction designers, as a first-hand
experience of learning processes. Then we conducted co-creation sessions with
climbers and designers to identify learning needs and generate possible design
proposals. Analyzing these, we identified three user insights that summarize climbers’
learning needs: bodily awareness, social feedback and learning how to fall, and design
opportunities for addressing these, grouped as how to design feedback for climbers
and how to address mental challenges of the climbing.
Keywords: bodily interactions; climbing; co-design; action sports

1. Introduction
Action sports have been getting more and more attention, both in the public eye and
academia due to the increased accessibility of these sports, and coincidentally the increased
visibility of them in the public eye (Evers, 2019; Wheaton & Thorpe, 2016, 2021). This
increase in attraction towards sports is also visible in the interaction design field. There are
many studies, with both empirical and design artifact outcomes, on designing interactive
technologies by tracking sportspeople’s bodily metrics (e.g., heart rate, stress) or external
metrics (e.g., speed, effectiveness) (Ivanova, Andric, et al., 2020; Ivanova, Andrić, et al.,
2020; Kosmalla et al., 2015; Naderi et al., 2018).
Previous studies at the intersection of action sports and design focus on helping improve
sportspeople’s performances concerning these metrics, rather than to their experiences,
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such as emotional load, learning processes, success, and failure conditions. This can be
attributed to both technocentric approach from the field and elusiveness in getting a deeper
understanding regarding these sports, due to inner dynamics and interactions between
sportspeople (Dumont, 2016). Thus, as the works in this intersection continue to
accumulate, some researchers argue that view and perspective of interaction design in this
area is still too narrow (F. Mueller & Young, 2018). They propose that research should focus
more on the experiential aspects, such as feeling of solitude or humility arising from being in
nature, to better understand both why people are doing these sports and how interaction
design can fully address needs and opportunities arising. We strive to acquire a better
understanding of experiential qualities of action sports and to provide guidelines for
designers in designing wearable technologies that enhance sportspeople experience. We
selected climbing as a case and focused on climbers’ learning practices.
Climbing sport involves great physical, mental, and emotional load due to its extraordinary
nature. This sport allows room for novice and non-professional climbers to compete and
practice this sport at the level of Olympic athletes (Dumont, 2015). By rigorous training,
anyone can develop themselves, physically and mentally, to be a proficient climber.
Learning processes, especially in the cases of bodily learning such as action sports, is crucial
in terms of the lens taken to understand the users. Especially during its introductory stages,
learning processes filter down all the crucial points of the topic, allowing a comprehensive
picture of all mental, emotional, and physical aspects involved. These aspects can determine
performance, motivation and even continuity in sport.
We conducted co-design workshops with climbers and designers to further increase our
understanding of the sports people's needs in learning (Byrne & Mueller, 2014; Havlucu et
al., 2017; Tholander & Nylander, 2015). During the workshops, we first provided designers
with climbing lectures to enhance their understanding of the basics. Afterward, we matched
each designer with a climber and asked them to identify pain points for their learning
processes through a journey mapping exercise. In the final part of the workshop, pairs were
asked to create design proposals for addressing these pain points.
As a result, we identified three user insights about to learning needs of climbers: bodily
awareness, social feedback and learning how to fall. We also identified design opportunities
for supporting these needs, which we grouped as how to design feedback for climbers and
how to address mental challenges of the sport. Summarizing key points from literature and
our workshops, we’ll be presenting potential research directions, in the form of user insights
and design opportunities, for how interaction designers can empathize with sportspeople
and enhance the experience of learning these activities.
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2. Related work
2.1 Action sports in interaction design
Early design work on actions sports helped define how interactive technologies can
accommodate movement-based interactions (Tholander & Johansson, 2010; Mueller &
Young, 2017). For example, Havlucu et al. (2017) examined the importance of flow in tennis
players, and how to create interactions around this flow. Another study by Rapp and
Tirabeni (2018) examined how athletes appropriated the sports wearables during sport, for
their individual needs. Others studied how sports wearables are integrated into our lives
through long term use in daily life, outside of the sports activities (Fritz, et al., 2014).
Another line of studies fall under the technocentric and data-visualization approaches, and
focus on simple and generic performance metrics like posture and speed (Ivanova, Andric, et
al., 2020; Ivanova, Andrić, et al., 2020; Shiro et al., 2019). Whilst scope of these in terms of
sports covered is inclusive, including research into sports like speed-skating (Stienstra et al.,
2011), skiing (Aggravi et al., 2016), or diving (Kidman et al., 2016),majority fall under the
main focus of measuring the metrics expect a few examples focusing on the understanding
part, such as (Rapp & Tirabeni, 2018).
This is understandable as accessing deep user insights in these sports is a difficult task. This
hardship is also caused by unexplored methodological approaches from various fields of
research for achieving empathy and understanding from researchers, towards the
experiences of the sportspeople. Recent research broadened their perspective by using a
variety of previously neglected insight gathering methods such as, mixing observations,
interviews, and user participation methods to address this difficulty (Ellmer et al., 2020;
Mencarini et al., 2016; Mencarini, Rapp, et al., 2019).

2.1 Learning in action sports
In practicing sports, acting, and thinking can’t rely solely on internal mental representations.
Extreme situations require a high kinesthetic and bodily awareness, used for responding to
various environmental conditions. Extreme nature of these situations also exerts time
pressure and demands flexibility to reflect on the effects and continue (Sutton, 2007).
Coupled with extreme physicality, this learning can be straining. Extensive, and continuous
physical and mental pressure can cause fatigue and loss of mental toughness (Crust, 2007).
In the high-risk level sports, such as mountain climbing, weight of decisions with high-risk
situations, can greatly increase this mental strain (Crust et al., 2016).
This intense experiential aspect of action sports also paves way for utilizing experiencebased learning methods (Kolb, 1984, 2014). Based on the concept of every action and/or
practice generates knowledge, related to both self and other, how experiential knowledge is
acquired and embodied has been studied extensively in educational psychology. How sports
experience is generated is also examined in other fields of research (Jun, 2011). However,
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interaction design’s perspective on this approach has been limited to a few topics, such as
materiality (Karana, et al., 2019) or collaborative learning (Nimkulrat, et al., 2020). Thus,
interaction design research has been lacking perspective on experience acquisition.
Another important point in learning is the source of knowledge. As accessibility of
knowledge regarding action sports increases, with the use of digital platforms, various
communities and sources emerged to help fill the gap. These range from encyclopedic
knowledge sources (Horst, 2016; Sport Climbing, n.d.), dedicated platforms, and apps
(Blanchard, 2021) to full-scale online classes (Honnold et al., 2021). Still, these sources are
critiqued by research to be lacking, as they couldn’t encompass the full width of the learning
experience of the embodied process of learning in action sports (Boyce & Bischak, 2010).
Works within the interaction design field mainly focus on helping learning processes by
supplementing external support systems like visualizations (Kajastila et al., 2016; Kajastila &
Hämäläinen, 2014), post-action analysis systems (Ladha et al., 2013) and in-situ guidance
(Feeken et al., 2016). Recent research in this area points towards more sensory learning
experiences. For example, ClimbSense (Kosmalla et al., 2015) and ClimbAware (Kosmalla et
al., 2016) focused on perception of feedback and various modalities from wrist-worn
wearables and how they are received by climbers.

2.1 Climbing and interaction design
Climbing includes many branches such as bouldering, traditional climbing, and sports
climbing. Each one of these opens unique opportunities to explore physical, cognitive, or
emotional aspects of action sports and how they can be addressed through interaction
design. Previously design researchers explored these opportunities by enhancing artificial
climbing walls. For instance, Digiwall achieved this by directly manipulating elements on the
walls, such as the holds of a climbing wall, with sensors and lights to create a gamification
aspect (Liljedahl et al., 2005). ClimbVis, which uses projections rather than direct
manipulation, focused on various visuals for guidance to increase the climbing experience
(Kosmalla et al., 2017).
Other design studies have examined handheld climbing devices designed to track movement
and evaluate performance. The most common method used in these studies are wearable
sensors, which can provide visual representations, performance graphs or even in-situ
feedback. Systems consisting of wearable sensors attached to relevant body parts have been
examined within research, but the wearability aspect is seldom mentioned. Taking an
interaction-oriented perspective in understanding climbing sport, involving climbers into the
design and evaluation processes showed great promise in previous work (Mencarini,
Leonardi, et al., 2019).
From an interaction design point of view, climbing hasn’t been considered a whole
experience. We argue that, starting from the learning phase, which continues throughout
one’s journey as a physical, mental, and emotional, taking a full account of the needs and
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wants of sportspeople is crucial. This, coupled with recent studies supporting the importance
of understanding and perception taking in interaction design and sport, provides a
significant promise for research.

3. Co-Design workshops
We aimed to inspect the learning needs of the novice climbers and identify design
opportunities for supporting these needs. We investigated “What would be the expectations
of (novice) climbers from technologies that support their learning needs?” and “How can we
support these expectations from the scope of interaction design?” To address these
questions, we conducted a co-design workshop where designers collaboratively created
ideas with expert climbers to support the learning experience of novice climbers after
attending a training session as novices themselves.

3.1 Participants
We recruited four climbers and four designers to go through a formal climbing training in
one of the climbing gyms in İstanbul. Using our already existing network with sportspeople
who do action sports, we utilized social media posts, word of mouth and personal contacts,
such as previous climbing partners or expedition members. This recruitment method was
necessary, especially for climbers, due to the hardships such as technological adaptation,
sportspeople approachability and traditionalist approach in sports (Ellmer et al., 2020).
We had two main inclusion criteria. For climbers we expected them to be doing this sport
non-professionally, beginner to intermediate level, determined by difficulty of routes they
can execute, and being performed climbing activities in the last three months. For designers,
we expected them to have professional experience in their fields. Additionally, we recruited
two climbing instructors to guide the training sessions.

3.2 Procedure
We asked designers to attend a climbing training about bouldering, a type of indoor climbing
that involves scaling natural rock formations or artificial ‘faces’, less than six meters in
height. Bouldering doesn’t involve most of the safety equipment that are required in other
climbing related sports. The workshop comprised of five sessions (Table 1).
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Table 1. Workshop Structure
Steps

Duration

Explanation

Training

60 mins

A professional climbing instructor covered
topics such as safety, ethics, basic climbing
techniques and climbing routes.

Journey Mapping and
experience sharing

45 mins

Initially, we asked designers to fill Journey
Maps to extract insights. Afterwards, climbers
and designers were paired up to discuss their
experiences, enhancing their Journey Maps.

Group Discussion -1-

15 mins

Pairs were asked to present their findings in
the workshop to discuss and find common
themes in their learning experiences.

Creating Design
Proposals

45 mins

Pairs were given Design Templates to ideate
and iterate their design proposals.

Group Discussion -2-

15 mins

Pairs were asked to present their design
proposals to other groups and the instructors.

In the training session, a professional climbing instructor mentored designers. This session
took 60 mins with all participants experiencing different route difficulties and techniques.
Participants were observed and given guidance on how to perform during their tries (Figure
1). After each climb, the instructor gave them insights on their performances and how they
can improve.

Figure 1. Instructor-designer interaction during climbing lectures.

In the second part, participants were paired up, each group having a designer and a climber.
They were asked to reflect on the emotions, insights, and pain points through a journey map
template (Figure 2). This allowed designers to share and dwell upon the experiences they’ve
just had and climbers to share their accumulated experiences. From this sharing process,
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they were asked to form problem definitions that they deemed to be an important part for
their learning.

Figure 2. Journey Map template examples

After deciding on the most significant pain points, each group was asked to create two
design proposals to help or improve upon the problems (Figure 3). Emphasis was given on
the proposals to include wearable devices as core elements, to promote applicability to
different environments, routes, genres of climbing and experience levels. After the ideation
session, pairs were asked to present to each other and climbing instructors. Thus, we had
the chance to get both novice and experienced climbers’ feedback on the ideas created.

Figure 3. Idea Template examples from the workshops

We voice-recorded all the discussions and training sessions, transcribed these to text, and
extracted user insights and interests. The design proposals were also categorized according
to emergent themes involved, as design opportunities. We used qualitative coding (Miles &
Huberman, 1994), for analyzing recordings, journey maps and design templates.

4. Results
4.1 User insights
Focusing on the learning experience and journey maps of the participants, we gathered
three main groups of user insights: bodily awareness, social feedback and learning how to
fall.
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4.1.1 Bodily awareness
The first insight was the significance of bodily awareness for one’s learning experience.
Bodily awareness is defined as having previous experience on bodily limits and capabilities
(de Vignemont, 2020). Due to its connection to accumulating experiences, bodily awareness
is not something fixed. It can change, positively or negatively, based on the experience, or to
sensory signals relating to one’s body (Botvinick et al., 1998). As it becomes crucial to how
we direct our body in every physical interaction (Maravita and Iriki, 2004), it plays a huge
role in sports as well. Our findings highlighted how bodily awareness impacts climbers'
learning experience and performance.
To start with the positive, bodily awareness feeds climbers’ self-confidence, allowing them
to perform better during individual climbs. Climber 3 shows this confidence by stating the
following:
“I just imagine and hang on to holds trusting my arm’s strength…
… we’ve already done our gym training today ‘Designer 4’ so hand matches should be a
really easy” (Climber 3)

High performance in any physical field can give confidence in a person's performance.
However, each sport requires its own, unique physical limitations. Participants, who had
previous experiences on other sports stated that, whilst a sport with emphasis on leg
performance and endurance (like cycling) can help a climber, it can also create a false sense
of competence in certain routes that require upper body strength. During the training
sessions, participants, whose bodily awareness did not match with route difficulties, got
frustrated with their performance and occasionally got confused. Since higher mismatch and
frustration levels can cause users to become discouraged and lose performance in practices,
supporting climbers mentally was regarded as important as supporting physically, as stated
by the participants.
Climbing requires acquisition of certain skill sets throughout the learning process. These
skills can range from physical skills such as grip strength and sense of balance, to mental
fortitude, which is required for extreme positions or jumps, aka “dyno” moves. Our climbing
instructors also expressed that higher bodily awareness yields faster skill acquisition:
“…knowing your body is a step towards what and how to focus on training”
(Instructor)

Thus, another benefit of bodily awareness is helping climbers assess when, how and how
much they should push themselves, for instance, learning new routes with higher difficulties,
which can be exhaustion, certain moves, or a psychological stress point. Designer 3 and
Climber 4 illustrate this benefit by saying,
“… thankfully my wrists are not so durable, so I understand when my technique is bad
through pain” (Climber 4)
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“This is impossible, last I climbed was when I was a child trying to climb trees, wasn’t
that good even then” (Designer 3)

Climbers also stated that points and difficulties vary for everyone. For example, a taller
person can have a greater reach, yet their center of mass may be more off the wall causing
more exhaustion or it can cause difficulty in maneuvering while climbing crevices or caves.
Thus, bodily awareness acquired through observing oneself in other situations (e.g.,
performing another action sport) should be supported with awareness gained through
performing the new sport (e.g., climbing).
4.1.2 Social Feedback
The second insight was the need for peer support or external input to gauge climbers’
performance both during and after climbs. Participants indicated that individuality of
climbing sport, and hardship of self-driven development is normally negated by the buddy
system or community in the climbing gyms. Sharing difficulty and personal experiences help
connect to the sport as well, giving “beta” to each other being an important example of this.
“Beta1” or information about the solution of each route can be unique to each climber, some
routes having multiple solutions, allowing climbers to talk over them extensively. This also
helps fill the break time between each climb to prevent sore muscles. Normally a climber
would simply gaze at the wall and try to recreate the experience, whilst with others, success
metrics and mistakes can be flushed out easier.
“[Climber 3] has great upper body strength so when I imagine my climb after watching him, I
try to do it same way, but I can’t, my beta is different than his” (Designer 2)
In summary, feedback derived from fellow climbers helps them not only deal with mentally
challenging aspects of the sport but also better evaluate their performance, progress, and
competence.
4.1.3 Learning how to fall
The third insight was the need to learn how to behave during failures. In challenge-based
sports, such as running, cycling, etc., due to lack of danger to the person doing these, failure
is only regarded as a case to be analyzed later and improved upon. In action sports, failure
can also cause physical harm. It can be a determining factor in performance as a form of
psychological aspect. It can hinder one’s performance, by both mentally blocking them to
push themselves, which denies both current success and future possible growth.
In our workshops, the setting was made in a sense that the lowest part of the climbers’ body
was never higher than three meters from the ground. Before each climbing session, to gain
trust from participants and prevent any possible injuries along the line, instructors taught
1

Beta is the umbrella term used for information about a climb. It can range from a small hint about a difficult
section to a step-by-step instruction of the entire climb. Step-by-step instructions that are made while a route is
being made (for indoor climbing) are also called “intended beta” and can be documented as drawing or even
video, in the form of a beta-map. E.g. A beta-video from International Federation of Sport Climbing route setters
(Neumann, 2018)
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them how to “detach” from the wall in the right manner. This method had two uses, firstly
to prevent injuries that may be caused by climbers falling whilst trying, and secondly to ease
the process of descending after each route. Normally descending is made by climbing
downwards a bit then letting yourself fall, for climbing downwards is generally harder and
more exhausting. Learning to fail, or falling in climbing, acclimates a person to failure thus
can help overcome psychological barriers.
Designers, with no previous experience in this regard, struggled with initial fall training,
limiting themselves to “safe heights” for themselves though they’ve seen others drop from
greater heights. This occasionally caused them to give up, even before trying some routes, as
they were losing their focus and noticing a possibility of an awkward fall. At these points,
instructors pushed them further to try out, learn where and how they fail to develop specific
skills.

Figure 4 A climber demonstrating overhanging position, one of the straining situations for both
physical (arm strength) and mental aspects (low visibility from reaching out)

4.2 Design opportunities
From the design proposals, we created two main categories for design opportunities.
4.2.1 How to design feedback for climbers
Climbing requires users to be engaged with the climbing surface, due to many reasons such
as controlling center of gravity and focus/attention demand of performance. This
requirement was explored in the design proposals, in terms of feedback modality. For visual
outputs, there were two main points made by our participants. Firstly, both designer and
climber participants stressed the importance of dynamic nature of visuals for climbing,
which were flowing just like the user's body movements during climbing (Figure 3). Another
point was on noticeability of the outputs given (size, place, point of origin, etc.), as these
outputs had to be perceived in time of distress or struggle, yet required to be clear and
directive to quickly guide the climber on the wall.
One of the opportunities arising for visual output preference is existing chalk marks on
routes. As people climb, they leave magnesium chalk marks on the walls (which is used for
keeping one’s hands dry and improve grip), thus giving a hint on how the holds were used
beforehand. Such marks can determine how well they can climb but can also be disruptive
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for they are prone to be generalized. Chalk marks, for example, can be both helpful and misdirective if most people climbing there had different bodily composition than the current
climber, or too many different methods used, and thus left marks of, can cause choice
fatigue. This allows chalks to become a conversational agent in the frame of a social
feedback. In our workshops, some harder routes had mis-performances marked on them,
which caused previous performers to fail, allowing mistakes to be carried on to the
participants of our workshop. This frustration was resolved only after the instructor
observed one of the designer’s faults in following them and repeatedly failing in the same
fashion of the person who tried the same route before. As these chalk marks can only
provide feedback in a very narrow bandwidth, lacking personal info about the climber who
left them or experiential info about how hard or easy they made the route, they became
created information noise for the climbers. Such unique feedback, inherent to each sport,
can be used as potential guidance in designing interactions using the existing parts of the
sport, as well as shedding light on what to evade during climbing.
4.2.2 How to address mental challenges of the sport
Another unique aspect emerged in the design proposals phase was handling of failure
scenarios. In the beginning of the training session, the instructor took some time to practice
falling. As a huge part of climbing focuses on self-exploration and trial-error, “flashing” or
executing a route at first glance is a rare occurrence. Thus, falling mid-climb, either by
accident, or by a climber giving up due to tiredness or lack of motivation and intentionally
letting go, is common. To alleviate this, climbing gyms provide various equipment, like crash
pads or belay devices.
On the other hand, there is no support for the mental and emotional aspect of failure, as our
participants pointed out. Whilst all safety devices provided also relay the visual sense of
safety, it was deemed not enough. This concern was not evident in the initial phases of
climbing, planning from ground-level and watching other successful climbs, but as
participants started to climb themselves, their perception changed drastically. Even after a
few mock-falls in the beginning, they were hesitant about the falling or failing, causing them
to limit their performance and exertion.
Another interesting point in this regard was climbing down from a successful try. As climbing
down is a harder process due to physical strain and lack of visibility going downwards, it is
common practice to “let go” or drop down after reaching the top or end of the route. In
some gyms, to facilitate this, walls can have large and easily accessible handles, marked
specifically, to climb down a little and drop from them, in a safer and more controlled way.
Even with these cautionary factors, participants stated they didn’t feel completely safe
about both pushing themselves, potentially falling.
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Figure 5. a) Example of a stress position that climbers can face fear of fall b) Design proposal example
addressing fear of fall

Some of the ideas from the design session included devices that supported the feeling of
safety of the climbers to support them in their learning experience. There were two main
methods under this topic, focusing on empowering climbers and alleviating psychological
consequences of failure. On the empowering side, participants proposed giving control over
their own safety to climbers, instead of just relying on external systems or other people for
belaying. Example they used was a portable belay device, that both helps climber to anchor
themselves manually if they felt in a pinch and gives them a chance to focus on parts of hard
routes by giving them a controlled climb section (Figure 5).
For alleviating psychological consequences, they made various proposal like involvement of
community for moral support, changing the negative perception on fails and trials, and
further promoting positive aspects of each experience. While it is common to use positive
reinforcement for further increasing the motivation, our findings showed that alleviating the
mental and emotional strain of failures may be a novel but highly effective approach as well.

5. Discussion
In this work, we aimed to further investigate the key elements in learning processes of
action sports, in the frame of potential interventions from interaction design. Our
motivation came from the fact that most of the previous work depended on the
performance and quantitative aspect of sports, whilst recent works emphasized importance
of taking the sports and sportspeople’s experiences holistically (Shih et al., 2015).
To address these, we run co-creation workshops, allowing climbers and designers to partake
in the process equally. Coincidentally, allowing designers to play the part of novice climbers,
as actual participants to the climbing classes, gave them a better understanding on the
struggles of novice climbers. Especially for studies with high level of subjective involvement,
such as in the case of physical and mental learning, method of involving participants as firsthand experiencers has been a method tried in exemplar studies in sports and interaction
design before (Mencarini, Leonardi, et al., 2019; Woźniak et al., 2015).
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Analyzing our findings, both in the form of user insights and design opportunities, we saw
the heavy emphasis on the mental aspect of climbing. The climbing sport requires a kind of
engagement for the climber which is not only physical but also cognitive and emotional.
When learning this sport, such performance entails specific learning needs and
corresponding teaching strategies. The emotions present in climbing can be both positive
and negative. The positive ones can range from self-satisfaction from affirmation of bodily
awareness to the emotional bonding emerging from community spirit in overcoming
obstacles. Some of the methods tried in literature to this end were gamification (Hämäläinen
et al., 2015; Knaving et al., 2018) and communal participation (Zhu & Turmo Vidal, 2021).
On the other hand, negative emotions, such as fear of failure, are more frequent for
beginners and occur during their performance. Their lack of bodily awareness, improper
guidance or excess accumulation of negative emotions can severely decrease their
performance and motivation, and create a feeling of incompetence, which in turn, can
negatively influence learning process (Deci & Ryan, 2000). As of their cyclic nature, these
emotions can cause ripple effects of getting more and more frustrated and eventually lose
interest in sport.
One of the important aspects in this sense was our users’ interest in enhancing their senses
for achieving a more self-centered feedback system. This was mainly due to their
understanding of the climb sport’s nature and personal aspect of embodied knowledge and
knowledge acquisition. As climbers increase their mental image capabilities, for both
planning a future climb and reflecting on a previous one, they relied on acquired selfrepresentations. However, these self-representations relied heavily on previous experiences,
for example a climber that repeatedly failed in a certain aspect of the sport started to have
mental blocks on that issue. Even after they’ve enhanced their performance, these mental
blocks prevented them from moving forward, causing a loss in their intrinsic motivation.
Even though previous studies examined the motivation and tacit nature of the performance
(Jakubowska, 2017; Sun et al., 2017) and internal representations of oneself (Sutton, 2007),
how interaction design can take a perspective into these mental and emotional aspect
shows promise for future research.
Positive reinforcement in positive emotion situations, such as reinforcing feedback, is a topic
discussed in other sports and fields such as wellbeing. Yet, our findings on the elevation of
negative situations stands out. From our user insights, we saw that reinforcing existing failsafe mechanisms, such as building trust in self or implementing safety practices can help
climbers to activate their full potential while learning these sports. New forms of selfreliance or self-efficacy systems to elevate the negative aspects of the failure scenarios, with
the help of new design artifacts, can further enhance the learning experience of climbers.
Increasing the flow state, decreasing external stimuli or disruptions, and giving a sense of
safety while they are pushing their boundaries are deemed to allow them to progress
further and faster.
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6. Conclusions
In this paper, we presented the results of a study conducted to understand the learning
needs of novice climbers and create design proposals to address these needs. We found that
while bodily awareness is key to learning efficiency and performance, social potential arising
from break times and individual failures also have great roles in overall learning experience
of climbers. Our analysis of design opportunities, addressing how to give feedback and
approaching mental challenges, aim to provide framework for both discussing existing
artifacts and creating new research artifacts to help learning processes.
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